


A mountain of plastic:
10.1 billion metric tons

SOURCE: Roland Geyer (UCSB)



How much is 10.1 billion metric tons?
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Production, Use & Fate of All Plastic Ever Made 
(1950-2019)
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Beach
Surveys



Zbyszewskiet al., 2014
J. Great Lakes Res.





SOURCE:
Earn et al. (2020)

ICC data 
(2016 – 2018)





Open Water 
Surveys



Average Plastic Abundances

160,000
particles/km2

230,000
particles/km2

30,000 particles/km2

46,000
particles/km2

SOURCES: Earn et al., 2020; 
Cox et al., 2021



Average Plastic Quantities

4 Billion
particles

4.5 Billion
particles

2.5 Billion particles

2.8 Billion
particles
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Rivers



SOURCE:
Baldwin et al. 
(2016)



*Eriksen et al., 2013;  &Mason et al., 2020;  $Mason et al., 2016;  # Baldwin et al., 2016 

Collected using similar methods and mesh size, 
and analyzed by the same lab













Milwaukee River Basin
Lenaker et al., 2019



WQSP: Water Quality Sensor Package

Milwaukee River Basin
Lenaker et al., 2019



SOURCE: Lenaker et al. (2019)



SOURCE: Lenaker et al. (2019)



Lake Sediment



Lake Sediment Concentrations
Lenaker et al., 2021



Biota



FIBERS DOMINATE

SOURCE: Hou et al. (2021)

 McNeish et al. (2018)
 97-100% of particles 
 10 fish taxa 
 L. Michigan watersheds

 Athey et al. (2020)
 91% of particles 
 Rainbow smelt 
 L. Huron and L. Ontario



SOURCE: Peller et al. (2021)



MICROPLASTICS IN 
HUMAN CONSUMABLES







SOURCES
Industrial Textile In-Use Product

SOURCE: Chelsea Rochman, Oceanography, December 2020

Mismanaged Waste



Knowledge Gaps
 Understand Major Pathways

o atmospheric deposition 
o stormwater vs. wastewater 
o mass-balance models

 Address Environmental Compartments with Little Data 
o air
o biota

 Degradation Kinetics
o macro (land)  micro (water) ?
o biodegradable alternatives (e.g. PLA)

 Ecological Impact
o bioaccumulation
o human health





QUESTIONS?
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Known Human Health Impacts





Wastewater 
Treatment

Plants



WWTP

> 4 million 
particles/day

SOURCE:
Mason et al. (2016)





Jason Treat & Ryan T. Williams, National Geographic
Source: Roland Geyer, University of California, Santa Barbara
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